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Grounded TheoryIt is an established fact that interaction of road users is crucial for road safety. However, the
knowledge about what governs people’s behaviour in interaction with others and what
these interactions mean is not well documented. The present study introduces a novel
approach for traffic safety research and puts the cyclist identity at the centre of attention,
in order to answer the questions how the heterogeneity of cyclists in terms of applied
interaction strategies, opinions towards infrastructure and traffic safety can be explained.
For this purpose, a qualitative study following the Grounded Theory methodology has been
carried out. Fifteen in-depth-interviews with cyclists in Vienna were analysed in order to
obtain data about these questions. As a result, we present a model sketch about construct-
ing a cyclist identity, which serves as a framework that links different power relations in
traffic, the switching perspectives of being a cyclist/car user and the changing conditions
of cycling traffic policy through interaction strategies of self-portrayal, power demonstra-
tion and coping with fear. Finally, we argue that applying the often overlooked concept of
‘identity’ can bring new concepts into the debate on traffic safety for cyclists and support
efficient traffic policy making.
 2016 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC
BY license (http://creativecommons.org/licenses/by/4.0/).1. Introduction
The current study’s focus is the understanding of interactions of cyclists with other road users and their impact on traffic
safety. The main argument proposed is that the individual’s self-perception of ‘being a cyclist’ is related to their applied
interaction strategies. The presented research contributes to the further development of action theory in traffic, an area
where there has been very little research (e.g. Risser, 2000). Interaction is a frequently used term in traffic research, the
underlying concept of this term is often vague and social aspects are less visible in traffic research about interaction to date,
except for a few studies (e.g. Goffman, 1969; Risser, 1988; Risser, 2000). In this study we want to shed light on interactions in
traffic from the perspective of the road users in order to understand the intentions and conditions that are related to their
actions. We present a model sketch that considers various conditions for interactions in traffic, whereby ‘identity construc-
tion’ is the overarching concept, on which the interactions are directed.
Vienna, as the capital of Austria, was chosen as the location for the study and for recruiting interviewees, as the share of
cycling trips since 2009 was stagnating at a level of 6% and rose up only to 7% in 2014. Thus it was of interest to investigate
the subjective view of persons who have at least some experience with cycling in Vienna, to get information about how theoach to
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setting the scene for the investigation of the interrelation of identity construction and interaction.
1.1. The use of literature in Grounded Theory
The question of how and when to engage with existing literature in Grounded Theory research is a subject of controversy
(Dunne, 2011). This is because Grounded Theory studies are focused on developing a theory grounded in empirical data and
not in applying existing theoretical frameworks.
Firstly, various established concepts of interaction and identity, as an existing background knowledge of the researcher
(in Grounded Theory terms ‘theoretical sensitivity’) are reflected in relation to the current study, in order to show the con-
nections between existing literature and the presented findings.
1.2. Theoretical context of the research question
1.2.1. The concept of interaction
Although research on cycling covers a wide range of approaches, only a few studies analysed those interactions in traffic
based on empirical data and from a psychological or sociological perspective (e.g. Risser, 1988, 2000). Most of the reviewed
research considers either interaction as a topic of interest (e.g. Dozza, Werneke, & Fernandez, 2012; Werneke, Dozza, &
Karlsson, 2015) or social aspects in traffic as worth researching (e.g. Fernández-Heredia, Monzón, & Jara-Díaz, 2014;
Horton, 2007; Sanders, 2015). Such an approach, which explores interaction in real-life conditions are naturalistic cycling
studies. They apply a sensor data based methodology and can be considered as a promising approach for a more complete
picture of bicycle safety in real road traffic (e.g. Dozza et al., 2012; Johnson, Charlton, Oxley, & Newstead, 2010; Werneke
et al., 2015). Other approaches, which use surrogate safety measures, like traffic conflict techniques, define interaction as
approaching each other and taking evasive actions (e.g. Hydén, 1987; Laureshyn, Svensson, & Hydén, 2010). Besides the enor-
mous contribution of approaches, which use surrogate safety measures to understand interrelations between individuals,
infrastructure and other influencing factors, there is still high potential for a comprehensive understanding of the meanings
of interactions in traffic. On the other hand, researchwhich considers social factors is related to the analysis of bicycle usage or
typology of cyclists, hardly ever covers interactions between road users i.e. Handy and Xing (2010), who state that individual
attitudes and constraints are the most important determinants for bicycle commuting. Also Fernández-Heredia et al. (2014)
analysed psycho-social factors – such as intentions, attitudes and perceptions – in relation to the readiness to use a bicycle and
found that there is a clear difference between the perceptions of users, who have cycling experience and those who do not
have the habit of riding a bicycle. This is confirmed by the research of Sanders (2015), who found the perceived traffic risk
as a main barrier for potential and occasional cyclists to use the bicycle more often. However, these studies do not focus
on the process of cycling itself (resp. interacting) in their research. Damant-Sirois, Grimsrud, and El-Geneidy (2014) claim that
more research is necessary for a detailed understanding of the cyclists’ behaviour and their preferences regardingmotivations
and deterrents to cycle, childhood and adulthood encouragement or route and infrastructure preferences. In response, this
article explores interaction in traffic using an action based approach. In the following section different theoretical concepts
of identity are presented in order to locate our understanding of this concept in existing theories of identity.
1.2.2. The concept of identity
The analysis process went through multiple iterations until ‘construction of cyclist identity’ resulted as the concept which
serves as the framework. In the current study the term ‘identity’ refers to the process in which persons interact with each
other and inherently perceive and reflect themselves, others and their environment (Strauss, 1968). This is in line with
Mead’s (1968) concept of identity, as the resulting relations of individuals with their environment and their fellowmen. A
plurality of ‘elementary identities’ (Mead, 1968, p.186) exists within an individual, which corresponds to specific societal
settings. Interactions are not just encounters between individuals, but between persons who are seen as members of social
groups (Strauss, 1959). Consequently, identity construction through interactions with others is also the construction, repro-
duction and adaptation of social order. Giddens (1991) highlights the interrelation of ’micro’ aspects of society, which is the
individuals’ internal identity and the ’macro’ aspects, such as the governmental institutions, interest groups or globalisation.
Goffman’s work is also a rich and valuable source, when studying interaction and identity (e.g. Goffman, 1959; Goffman,
1967; Goffman, 1969). According to Goffman, humans use symbols to present themselves to others. The use of symbols also
plays an important role in the current study, as the bicycle itself serves as a symbol with various meanings. He introduces
important concepts, such as ‘social setting’ (physical place in which individuals act), ‘performance’ (interaction with regard
to self-representation, which is shaped by environment and the others) or ‘stigma’ (being discredited in the view of others).
The presented theoretical background is part of our pre-existing knowledge, which is integrated in the coding process, but
not as a precast theoretical framework, but as a source for giving meaning to the data.
The next section will outline various exemplary cycling studies, which we considered as relevant reference studies for our
work, as they either applied similar concepts, e.g. power relations (Koglin, 2013), creativity (Emirbayer & Mische, 1998; Joas,
1996), or introduced theoretical frameworks for integration of cyclists’ actions (Aldred, 2010; Aldred, 2015; Cresswell, 2010;
Freudendal-Pedersen, 2015) resp. provide a different and promising theoretical approach to analyse action in traffic
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The idea of being discredited, and labelling cyclists as outsiders, who transgresses the norms of the road, is discussed by
McCarthy (2011). The study concludes that the perceived sense of risk of utility cyclists is based on an anti-bicycle culture.
Many of the findings of McCarthy are confirmed in this study, for example the revealed concerns about risks associated with
infrastructure and car drivers’ behaviour. However, we differ from McCarthy because the applied Insider/Outsider frame-
work of the study is questionable, as it does not consider that cyclists could be car drivers as well and vice versa. Barriers
with regards to enhancing the share of cyclists are also discussed by Horton (2007), who argues that fear is an important
emotional barrier to cycling. In addition to the revealing critical reflections of Horton, the findings of the current study
can provide a more differentiated insight regarding the fear and power of cyclist. The concept of power, which is also central
in this study, occurred to be an important issue in the context of mobility in studies of Koglin (2013), Cresswell (2010) or
Freudendal-Pedersen (2015). Koglin (2013) rates cycling as a mode of transport, which is marginalised in urban space. Based
on the interview data we confirm Koglin’s findings and show that cyclists have developed strategies in order to strengthen
the position of cycling traffic. Cresswell (2010) outlines the politics of mobility and argues: ‘‘One person’s speed is another
person’s slowness”, as ‘‘[s]ome move in ways that others get fixed in place” (p.21). As the findings section will show, this
argument, that some interactions restrict others’ option for action, can be enhanced by integrating the aspects of creativity
and agency. Cyclists pursue their own strategies of demonstrating power. This finding fits Emirbayer and Mische’s (1998)
concept of human agency, which describes the capacity to make something happen and Joas (1996) argument that creativity
is a crucial aspect of agency. As a further aspect, justification of choice of transport, is raised by Freudendal-Pedersen (2015).
Her concept of ‘structural stories’, refers to the explanations and justifications of actions and choices of everyday life, which
are perceived as ‘universal truth’. Although we agree with the fact that cyclists and pedestrians were disciplined in the
course of time (see also Cox, 2012) to move in restricted spaces, to follow traffic lights and accept various discriminating
rules and the unjustifiable car-occupancy of the city space, again we argue that even in such ‘mobility-regimes’, individuals
develop strategies to manage and are not just extradited to regimes. Aldred (2010) and Aldred (2015) argues that different
forms of transport modes allow different types of social interactions, which may encourage different articulations of citizen-
ship. As will be explained in the finding section, the developed categories of this study cover similar topics to the four dimen-
sions of the ‘cycling citizenship’, but from a different theoretical approach – interactions are in the focus. As a last study to
mention, Spotswood et al. (2015) introduced social practice theory as an approach to investigate cycling. This approach
appears promising for new ways of reifying traffic systems. However, the examination of the interrelations of identity’
and interaction in traffic is still missing.
The next section will give information about the modal split in Vienna and the infrastructural and political conditions for
cycling traffic.
1.2.4. Cycling in Vienna
The Viennese Urban Development Plans (Masterplan 2003 and Stadtentwicklungsplan 2025) have increased the policy
emphasis towards sustainable modes of transport such as cycling. The aim of the Municipal Government is to increase
the share of all trips made by cycling, walking or the use of public transport from currently 72% to 80% by 2025. The modal
choice in Vienna in 2014 shows that 7% of all trips were made by cycling, 26% were made by walking, 39% were made by use
of public transport and 28% of all trips were made by car. Since 2005 the share of cycling trips has doubled from a low level of
3% up to 6% (Municipality of Vienna, 2016a,b). In general cyclists in Vienna ride in mixed traffic environment. The Municipal
Department 46 – Traffic Management and Organisation (MA 46) declares 46% of the road network as cycling infrastructure
(approx. 1300 km of total network length of 2800 km). The share of regular cyclists (cyclists, who cycle at least once a week)
and cycling facilities differ in the 23 districts of Vienna. In the northern outskirts, which are sparsely populated, the share of
regular cyclists is higher than in the centre and the southern outskirts (46%). Also, the coverage with cycling infrastructure is
higher than in the other districts. In the inner districts and in the southern outskirts, which are densely populated, the share
of regular cyclists is around 28%. Due to the limited space in these areas, there are few separated cycling facilities and cyclists
mostly ride in mixed traffic environment. Despite the parking management strategy of Vienna, the majority of the road sur-
face is still taken up by parked cars and moving motorised-traffic. As the population in Vienna is constantly growing, a more
efficient use of the spatial resources is on the political agenda. After this short overview about the empirical background of
this study we will now turn to the methodology of the study.
2. Methodology
Grounded Theory methodology was chosen because the cycling persons themselves are considered as experts, who
augment the understanding of interactions by providing data in direct response to their practical knowledge about
interacting as a cyclist (Strübing, 2008). Grounded Theory is an action- and interaction oriented methodology of theory
development (Strauss & Corbin, 1996). The Grounded Theory methodology is applied ‘to identify and explain conceptu-
ally an ongoing behaviour which seeks to resolve an important concern of persons’ lives’ (Breckenridge, Jones, Elliott, &
Nicol, 2012, n.p.). Theory as Strauss and Corbin (1998) defined it, is ‘a set of well-developed concepts related through
statements of relationship, which together constitute an integrated framework that can be used to explain or predict
phenomena’ (p.15).Please cite this article in press as: Füssl, E., & Haupt, J. Understanding cyclist identity and related interaction strategies. A novel approach to
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The Grounded Theory approach follows certain strategies of iterative data collection and data analysis in order to gener-
ate a theory which is grounded in empirical data (Charmaz, 2006; Glaser & Strauss, 1967; Strauss & Corbin, 1996). The units
of analysis in Grounded Theory are incidents in the data, not the persons themselves (Glaser & Strauss, 1967, p. 119). Data
analysis consists of three different coding procedures (Strauss & Corbin, 1996): open coding, axial coding and selective cod-
ing. The technique of constant comparison is used during all coding stages. Incidents were coded openly in a first step with
the aim to develop preliminary concepts. During axial coding, the defined concepts were either confirmed or rejected
depending on whether they accurately represent the interview data. The analysis processes of selective coding integrated
all previous stages of data analysis. The development of the relationships between the developed concepts is systematically
guided by the so called ‘paradigmatic model’ (Strauss & Corbin, 1996), which consists of the core concept and concepts,
which describe the context, the conditions, the interaction strategies related to, and the consequences of, the core concept.
The analysis process went through multiple iterations until the concept which integrated most of the concepts into the sto-
ryline was identified. This turned out to be the concept ‘construction of cyclist identity’. The coding process was supported by
the qualitative data analysis software ATLAS.ti.
2.1.1. Sampling strategy
The sampling strategy of the Grounded Theory approach is based on concepts. It aims to promote the understanding of
the phenomenon of interest and is not striving for population representativeness. The sample of participants of this study
were persons over the age of 17 living in Vienna who had experience of cycling in Vienna (description of sample see Sec-
tion 2.3 and Appendix A). A starting point was made with interviewing a cycling person, who was found by chance through
an online-survey about traffic rules for cyclists. During the iterative process of data collection and data analysis various chan-
nels for recruiting participants were used in order to proliferate the dimensions of the developed concepts (Charmaz, 2006)
(description of the sampling strategies see Appendix B).
2.2. In-depth interviews
The instrument of in-depth interviews was applied in this study, because it encourages interviewees to talk naturally and
ad hoc about their reality, experiences, interactions and their meanings (Schütze, 1983). At the beginning of the interview an
open question was raised (‘‘What is your experience with cycling in Vienna?”). Further questions gradually ensued inductively
as the narrative progressed (list of questions see Appendix C). The duration of the interview was 2 h.
2.3. Participants
Fifteen persons (8 $, 7 #) participated in this study. The age of the interviewees ranged from 17 to 76 years. The broad
range of age distribution is a unique strength of the sample. Statistical data show that in Vienna the share of cycling trips
among all trips is lowest among persons who are older than 60 years (Municipality of Vienna, 2016a,b). Given the fact of
an aging society and the importance of maintaining physical activity and independent mobility of the senior citizens, the
interview data about barriers for cycling of this age group is of high relevance.
A few aspects, which give a rough impression of the sample are highlighted:
 Cycling experience: some of the participants have been cycling in Vienna since childhood, others started a few years ago
to cycle regularly and one interviewee just cycles occasionally.
 Among the interviewees were all year-round cyclists, but also those, who rather ride during the warmer months.
 Perspective on traffic: The majority also holds a drivers’ licence and varyingly often uses a car and hence knows traffic
from the cyclist’s, as well as the car driver’s perspective.
 Infrastructure preferences: A number of interviewees use their bikes preferably in their residential area, others cycle across
thewhole of Vienna andmake also long distance trips with the bike. Unlike the ‘‘vehicular cyclists”, others rather preferred
dedicated cycling infrastructure, especially when they are riding along streets with a higher volume of car traffic.
 Subjective feeling of safety: in general, all interviewees feel safe as cyclists, but they pursue different strategies to create
their feeling of being protected from crashing. Infrastructure has an important impact on the subjective feeling of safety,
e.g. being separated of motorized traffic, being visible for other road users and being accepted by other road users.
The findings of the study are presented in the following and will answer the research question how the heterogeneity of
cyclists in terms of applied of interaction strategies, opinions towards infrastructure and traffic safety can be explained.
3. Findings & interpretation
The main interest of the finding section is to present the relationships between the developed concepts in order ‘to catch
the interplay’ between the phenomenon of interest, its context, its intervening and causal conditions, the interaction
strategies and the consequences (Corbin & Strauss, 1990, p.419). The paradigmatic model is used as the framework forPlease cite this article in press as: Füssl, E., & Haupt, J. Understanding cyclist identity and related interaction strategies. A novel approach to
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following questions: What is the concept?When does it occur? Where does it occur? Why does it occur?, How does it occur?
and With what consequences? In order to structure the presentation of the concepts, we follow these guiding questions in
the next sections.
We started this study with the question, how the various interaction strategies, the various self-perceptions of being a
cyclist and the different opinions towards infrastructure and traffic safety by the interviewees can be explained. Within
the process of coding and constant comparison we step by step created the phenomenon ‘construction of a cyclist identity’
as the core concept. To summarise, the development of the process of the core concept: when analysing the first interview
we assumed that coping with conflicts is a central phenomenon for the interviewees. It turned out in the further process of
data collection and data analysis, that coping with conflicts is only of minor relevance for the interviewees and is not able to
explain the heterogeneity of the cyclists’ perception of their environment, nor the applied interaction strategies. Thus it was
clear that the core phenomenon has to go beyond the aspect of coping with conflict. The further theoretical sampling con-
sequently was based on the insight that other incidents in the data beside the safety aspect are of more relevance for the
interviewees with regard to cycling. The aspect of positioning within the traffic system therefore was assessed next as a cen-
tral phenomenon. Further elaboration of this concept ‘positioning’ by applying the constant comparison technique finally
resulted in the core concept ‘construction of a cyclist identity’.
We present the ‘construction of a cyclist identity’ model (see Fig. 1) as a sketch, which includes the construction of a
cyclist identity as the core concept, the concept ‘power relations’ as context of the cyclist identity, the concept ‘changes’
as intervening conditions and the concept ‘switching perspectives’ as the causal condition for constructing a cyclist identity.
Furthermore, it includes the interaction strategies ‘self-portrayal’, ‘power-demonstration’ and ‘coping with fear’ that are
directed to the cyclist identity and the concept ‘scenario building’ as the consequence of this identity.
To start the findings presentation, we describe the core phenomenon ‘construction of cyclist identity’ and then step by
step introduce the concepts of the causal and intervening conditions, as well as the context, the interaction strategies and
the consequences of the phenomenon ‘cyclist identity’.
3.1. Core concept
3.1.1. Constructing cyclist identity
The concept ‘cyclist identity’ in this study names a reference framework which offers the interviewees the possibility to
perceive themselves as a physical, mental entity which is able to cope with change and create future actions, for which they
refer to ‘scenarios’. The cyclist identity supports them by organising how to transform reality into action. This cyclist identity
can change over time, as the interviewees point out in their narrations about their mobility biographies. As the following
description of the developed concepts and their relation towards each other will show, to have an identity as cyclist reveals
the interviewees conflicting issues, e.g. enjoying cycling vs. feeling exposed as cyclist or identifying with cycling vs. distanc-
ing oneself from other cyclists, by applying various interaction strategies. The construction process of identity is also a pro-
cess in which social order is reproduced and adapted by altering power relations.
3.2. Causal condition
The causal conditions describe what conditions caused the phenomenon.Fig. 1. Paradigmatic model of construction of a cyclist identity.
Please cite this article in press as: Füssl, E., & Haupt, J. Understanding cyclist identity and related interaction strategies. A novel approach to
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The concept ‘switching perspectives’ describes the ability of the individual to put oneself into other road users’ positions,
be it in real or imagined situations. It is a causal condition for constructing a cyclist identity, because the interviewees are
challenged to create action as road users and need to have a reference frame on which they can base their actions. Taking the
perspectives of others in general is essential for interacting with others, as it is a precondition for understanding the
exchanging process of information, which always has a content and a relationship aspect (Risser, 1988). It is a necessary abil-
ity for the interviewees to interpret the meaning and intentions of others’ actions and to assess their room for manoeuvre.
The interviewees participated in the study in their ‘‘role” as cyclists and therefore mostly talked about their cycling experi-
ences, but some also switched to their perspective as car drivers. This was the case, when they:
(1) reflected about personal responsibility for creating safety of cyclists and car drivers: this includes the discussion if
cyclists have to follow traffic rules, and the question how much the individuals are responsible for their safety and
how much the policy makers are responsible (‘‘I do comply to right of way rules, as cyclist and as card river. If someone
has right-of way, he should have it” IV8)
(2) explained cyclists’ negative image: they know common prejudices among car drivers against cyclists
(3) justified their mode of transportation decision: they argued when car use is acceptable
(4) explained car drivers’ interactions: they demonstrate the ability to anticipate drivers’ reactions and emotions, to
understand why car drivers behave in a certain way and to understand why errors happen (‘‘If you sit in a car, this
is true for motorcycles and for bicycles, and they can pass the car convoy at red lights in which I am behind 3 morons,
who do not drive on, then I understand that they get aggressive” IV2)
The interviewees’ arguments on these issues are not discussed here in detail, as this is not of prime interest of this study,
but the interesting aspect of this ‘out of the car-perspective’ on cycling was that it has a negative impact on how car usage is
assessed and positively influences the perception of cycling. The importance of the car has decreased for them and conse-
quently also the perspective on the traffic policy changed, especially on the use of road space. The interviewees consider
cycling as their contribution for improving the mobility conditions in Vienna and deem policy makers should be more
engaged in supporting them and improving the conditions for cycling (for detail see recommendation section). The adoption
of the cyclist identity resulted in claims for political valuing of cycling traffic, e.g. ‘‘We want conditions like they have in the
Netherlands. I am a fan of the 8 to 80 approach” IV4, ‘‘The cycle lane madness does not help to get the people on the bike, getting
rid of the angle parking spaces would make more sense” (IV5). Some of the interviewees are members of district cycling groups
and advocate a more sustainable development of the city. The ‘cycling citizen’ concept by Aldred (see 1.2.3) coincides with
this concept. The cycling citizens’ ‘‘represents a response to contemporary social problems and strains” (p.50), who – as we
show – negotiates what should be defined as relevant in traffic policy. According to the interviewees there is far more poten-
tial for improving cycling conditions, but the car users have a powerful lobby and ‘‘the politicians won’t do anything for
improving the street for cyclists, they do not want to hurt car drivers” (IV7).
3.3. Intervening condition
The intervening conditions describe the structural conditions that influence the phenomenon ‘construction of cyclist
identity’.
3.3.1. Change
Although the improvements of the cycling conditions are implemented slowly according to the interviewees, they per-
ceive that beside stagnation in traffic policy, there are also changes going on at various levels. These developments are inter-
vening conditions for the creation of a cyclist identity, because they have an encouraging effect on the interviewees to keep
up cycling and strengthen their cyclists’ identity and they could motivate others to start to use the bicycle as a daily mode of
transportation, e.g. ‘‘for the future I would like to have cycle paths all over Vienna, because then there would be more cyclists than
car drivers” (IV11). The interviewees described various changes, especially in the last 15 years, which indicated an increasing
acceptance as cycling as a daily mode of transport:
– increasing number of cyclists (also in winter months)
– increasing considerateness of car drivers, e.g. car drivers more often give right of way, keep more distance when passing,
do less frequently cut off or force cyclist away
– increasing implementation of measures to improve cycling conditions, such as creating dedicated infrastructure for
cycling, e.g. more kilometres of demarcated lanes, cycle path and more bike racks
– increasing public attention for cycling traffic, e.g. reports in media, cultural events
– increasing effort of policy makers in cycling traffic: ‘‘The fact that there is a representative for cycling matters, makes cycling
more visible in public” (IV12)
– improving image of cycling/cyclists in terms of social status, as a bicycle can serve as a status symbol as well: ‘‘Some per-
sons are very proud to be cyclists and show off with their bikes at every occasion. Others have a Ferrari and they have their fancyPlease cite this article in press as: Füssl, E., & Haupt, J. Understanding cyclist identity and related interaction strategies. A novel approach to
traffic research. Transportation Research Part F (2016), http://dx.doi.org/10.1016/j.trf.2016.08.003
E. Füssl, J. Haupt / Transportation Research Part F xxx (2016) xxx–xxx 7bamboo-bicycle” (IV4) and in terms of acceptance as normal mode as transport: ‘‘I experience it in my family background, my
parents now are more open-minded about using a bicycle” (IV13).
The interviewees consider the changing attitude towards car use as a main reason for these changes, which results from
the public discourse about environmental protection and climate change. Also other negative impacts of car use have
boosted the positive perception of cycling as a mode of daily transport, e.g. congestion or and less parking space for cars,
according to the interviewees. Another important issue that was raised in this concern is the health benefit of cycling. These
perceived changes of the cycling conditions also have various consequences for the cyclists. To start with the negative con-
sequences, they perceive that the capacities of existing cycling infrastructure are exhausted and that it is very crowed on
certain routes. Another negative consequence concerns polarization. Within the interviews a discourse was described, which
constructs two types of cyclists out of the perspective of non-cyclists, the rule-keeping cyclists, who ‘‘go with the flow” (IV7)
and the ‘‘ego-riders” (IV13), who are braking rules. The interviewees reject this simplified generalization and actively try to
break the stereotypical image that cyclists ignore rules on the one side, but on the other side they also don’t want to accept
discriminating rules: ‘‘in certain cases when it is more convenient or safe for me I do violate rules” (IV14). In the following section
the context in which the interviewees create their identities as cyclists is explained.
3.4. Context
The context for creating a cycling identity is the set of conditions in which the interaction strategies are embedded. This
concerns in particular the positioning in the social order of the traffic system, within the problematic issues of keeping for-
mal rules, coping with power relations and standing for a ‘‘paradigm change” (IV1) in the traffic system, which gives high pri-
ority to cycling traffic.
3.4.1. Power relations
The interviewees perceive different power relations in traffic. Firstly, they see power relations in terms of physical power:
cars are bigger and heavier und thus have more physical power than bicycles. Power relations are also considered as unequal,
in terms of numbers, as there are far more car drivers than cyclists on the road. They further see a dominance of the car in
terms of occupancy of road space, which is linked to more powerful position in political representation for the interviewees.
This is consequently also reflected in the legal situation, which some of the interviewees assess as discriminatory. Although
these structural conditions put the cycling traffic in a marginalised position, most of the interviewees have a highly subjec-
tive feeling of safety ‘‘my feeling of being safe is high” (IV5) and many consider themselves as self-confident and able to carry
their point in traffic as cyclists ‘‘I try to mix with car traffic and not to stay in the back and hide on the side, but to be self-confident
and cycle wherever I feel safe on the street” (IV1). Many of the well documented problems between cyclists and car drivers
have been repeated by the interviewees, like the recklessness of car drivers, who overtake with narrow margin or passing
with high speed or tailgating. Nevertheless, the power of the interviewees to assert themselves as road users, but also their
compensatory behaviour with regard to shortcomings in infrastructure are demonstrated in their interactions. In the follow-
ing section these interaction strategies are presented.
3.5. Interaction strategies
Interacting is a process in which individuals inherently perceive and reflect themselves, others and their environment. As
already described before, identity requires the interviewees to recognise conflicting issues, as it provides a reference frame
for action. Most of the actions the interviewees have to take in order to ride a bicycle are automatic. It is never described by
any of the interviewees how they exactly apply their brakes, e.g. if they rather use the front brakes or not, thus we inter-
preted this leaving out of explanation of action as something that does not require attention and is automatic. We defined
‘attention required’ as one characteristic of interacting, which means that interactions require various levels of attention,
ranging from low level of attention (e.g. automated actions) to interaction which require a high level of attention and con-
centration (e.g. evasive manoeuvres). The scope in which the interviewees described their interactions ranges from self-
confident to cautious (defensive). Being at risk as cyclist is perceived differently by the interviewees and mastered in various
ways. Beside the strategy to accept hazard as a part of life (‘‘there might be risk, but I am not afraid. One of course has to cycle
attentively, but life itself comprises danger” IV3), the feeling of being able to fully grasp a situation and be able to appropriately
act is another one, which is related to experience and skills for the interviewees (‘‘I cannot see any problem in traffic, but that is
presumably the long-term cycling experience” IV5). The various interaction strategies which result from these individual per-
ceptions and interpretations of the environment are described in the section below.
3.5.1. Strategies of demonstrating power
Having control over the situation is an important issue for feeling safe as a cyclist and notably occurs in the data. It is
related by the interviewees to individual abilities, to their skills and experiences as cyclist, but they also perceive that infras-
tructural design and the complicated and discriminatory traffic rules impede their control over a situation. At this point the
responsibility of policy makers is highlighted by the interviewees, as they see that their ability to create safety for them is
restricted. (‘‘the demarcated lanes force me to ride in the dooring zone, they force me to endanger myself- that is idiotic. The pol-Please cite this article in press as: Füssl, E., & Haupt, J. Understanding cyclist identity and related interaction strategies. A novel approach to
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of the interviewee considered themselves as self-confident cyclists, they apply a set of strategies which oppose the common
image of cyclists as weak road users and the perceived marginalized position of cycling in the (Austrian) traffic system. This
finding adds a further dimension to existing research about barriers for cycling (e.g. Horton, 2007) or ‘politics of mobility’
(Cresswell, 2010). We briefly list the various strategies that have been mentioned by the interviewees in order to demon-
strate their power as cyclists:
Asserting: describes the strategy to perform actions that one considers as self-confident. Examples from the interviewees
are that they ‘‘pretend to not see the car” (IV3) at an intersection, to ‘‘not step aside for cars” (IV14), when a car driver is
approaching from behind and wants to pass. The strategy ‘asserting’ summarizes all actions the interviewees apply in
order to oppose actions of car drivers, which contradict their individual concept of acting as a self-confident road user.
Choreographing: describes a strategy in which the interviewees see themselves in a position where they have full control
of the situation, this strategy is related to the traffic flow, the interviewees perceived themselves as kind of a conductor,
who is able to choreograph the flow of traffic through his/her skills, e.g. driving slowly, assess approaching time etc. and
can keep the flow up (‘‘It is fun, because it is harmonic. To flow in traffic with the bicycle is pure fun” IV12).
Being present: describes the interviewees strategies to make themselves visible for car drivers. It includes actions as
positioning oneself in front of the cars at intersections, but being visible is also a representation of symbolic power to
show the related ambition of most of the interviewees to change the traffic policy and especially the use of road space
(‘‘Cyclists on the street have caused changes, not those on cycle tracks” IV5).
The next section presents strategies of coping with fear. These strategies are applied by the interviewees in situations
where they do not have the certainty of being able to assess the actions of others or the consequences of actions.
3.5.2. Strategies of coping with fear
Those interviewees who considered themselves preliminary as cautious, rather try to have as few encounters with cars as
possible, in order to avoid situations, which they think they cannot control. The anticipated negative consequences in case of
crashes leads them to pursue certain actions, e.g. ‘‘I stop in the back and do not pass cars at intersections, because I fear that they
fail to see me when I am in the blind spot” (IV11). In the following we shortly delineate the identified strategies the cyclists
apply in order to create a feeling for safety for them:
Self-checking: this strategy is related to the individual abilities, it was mentioned by elderly cyclists. They check whether
their (already impaired) abilities have caused or contributed to a critical situation and stated that they would immedi-
ately stop cycling, if this was the case. (‘‘I want to cycle until the day I recognize that I made a mistake” IV2).
Transforming: some of the interviewees transform into pedestrians with bikes, either by dismounting and pushing the
bike or cycling slowly on the sidewalk, if they feel uncertain on the street. They use the sidewalk and all infrastructure,
which is intentionally dedicated to pedestrians, but offers safety for the cyclists and presumably compensates the short-
comings of infrastructural design (‘‘In this narrow street I cycle on the sidewalk” IV 11, ‘‘If I feel lost, I dismount and push the
bike” IV7).
Rationalisation: In order to justify their subjective feeling of safety (or danger) the interviewees rationalised their acting.
They reflect on the dangerousness of other modes of transportation and deduce their own risk out of this reflection. Also
personal experience with certain actions, is a source for rationalising interactions – in terms of pragmatism: ‘‘Truth is
what works” (see Mead, 1968). (‘‘I know this intersection and due to this I can assess the risk of crossing at red lights –
and it is zero risk” IV3).
Mistrusting: this strategy describes that the interviewees in principal have to rely on the rule obedience of other road
users, but to exercise caution, they are rather mistrusting other road users. In case of doubt that others won’t apply to
the traffic rules, it is better to stop and give right of way to car drivers. (‘‘I don’t mind if I have right of way, I stop – even
if the car driver says ‘‘go‘‘ – I prefer to stop and wait in unclear situations” IV 6).
Strategies of self-portrayal which are presented in the next section are related to the cyclists’ self-perception and the soci-
etal relevance they assign to cycling traffic. These strategies reflect the values of the interviewees and their interpretation of
the bicycle as a symbol.
3.5.3. Strategies of self-portrayal
The bicycle as a symbol has various meanings for the interviewees. For the interviewees values such as sustainability,
progressivity, physical fitness or even anti-consumerism are symbolically expressed by using the bicycle. The individual
is therefore not only performing the physical activity ‘cycling’, but is also performing to be e.g. a trend-setter or an environ-
mental protectionist (‘‘[cycling] is a trend setting mode of transport” IV1). We will briefly outline some of those strategies the
interviewees described in the following:
Being a representative: describes a strategy to break with prejudices against cyclist and to promote the image that
cyclists are reliable road users, who have to be treated respectfully as they are serious interaction partners for car drivers,Please cite this article in press as: Füssl, E., & Haupt, J. Understanding cyclist identity and related interaction strategies. A novel approach to
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cyclists” (IV1).
Specializing: describes the strategy of gathering expertise in various fields of cycling; the interviewees use specific acces-
sories, spend money and time, use special bikes, specific equipment, e. g. waterproof bags, lycra clothing, helmets etc. and
enforce that others’ perception of themselves is corresponding with their own. This aspect of diversity among cyclists is
also discussed by Aldred (2010). (‘‘Travellers on bicycles are respectable. When I come around with my travel bags, there is no
problem” IV12).
Sermonize: is a strategy with which the interviewees want to demonstrate the advantages of cycling (especially) to car
drivers, e.g. by passing waiting cars at red lights or when roads are congested. (‘‘I show that I enjoy nature. The people in the
cars do not hear the birds’ twittering” IV 6) and motivate others to start using the bicycle as a mode of transport.
In the next section the consequence of these interaction strategies is described.
3.6. Consequence
As explained before the model describes conditions and the context for constructing an identity, which leads to interac-
tion strategies, which result in consequences. We now will describe the concept ‘scenario building’ as a consequence on the
interpretation of social reality as a cyclist, which refers back to the cyclists’ construction of identity.
3.6.1. Scenario building
The concept ‘building of scenarios’ describes a network of ideas and interpretations of the interviewees about the reality
of traffic. The interviewees imagine a situation, in which they combine relevant settings, emotions, different actors and their
probable actions and appropriate strategies (e.g. ‘‘I especially take care of cars when I am riding on the bus lane, which could turn
without indicating, but also crossing cars” IV2). These scenarios serve as ready-made guides for cycling in real conditions and
are a tool to reduce the multiple options for interpretation of others’ actions and thus reduce the complexity of reality for the
interviewees. Scenarios consequently can reproduce the interviewees interpretation of others and the environment and con-
firm their perception (‘‘the car drivers do not know the rules for cycling against a one-way street, I am always prepared to argue
why I am approaching from the ‘‘wrong” side” IV10). Scenarios can be like self-fulfilling prophecies for the interviewees, but
also enable them to be creative and think about options they have not considered before by imagine a scenario which helps
them to implement new forms of actions. A statement of interviewee 14 gives such an example. This interviewee (aged 65+)
is in a bad physical condition and used to drive her car most of her lifetime and just started to use the bicycle regularly
3 years ago and is nowmember of a cycling group: ‘‘There was this handicapped person doing advocacy for cycling and I thought
‘‘He is right! One has to become active in order to change things not just complaining” and that is how I started”. As a final aspect,
we want to integrate the aspect of emotional relationships in the concept ‘building of scenarios’. Colloquially the emotional
relationships are referred to as ‘‘traffic climate”. Interacting means to exchange information about content and relationships
between oneself and the other (Watzlawick 1967 cited in Risser, 1988). Encounters in traffic are usually very short, so there
is no time for clarification about the relationship aspects and the intentions of others (Risser, 1988). We will exemplify this
with statements of the interviewees: ‘‘I get angry when I have the feeling that the car driver has seen me and anyhow cuts me off
in order to be able to turn before the traffic lights turn red” (IV1). The interviewee talks about negative emotions, which arise
because of the car drivers’ action, which is assessed as intended and reckless. Within the data also scenarios that conveyed a
relativizing and forgiving approach towards unpleasant situations occurred: ‘‘If grandparents or other relatives from the coun-
tryside are in Vienna with the car, they are not used to it, and then I think ok, they could be my relatives, they haven’t got a clue, so I
won’t be angry if they block my cycle path” (IV9). As these two exemplary scenarios show, the interviewees relate emotional
aspects to actions. Whether another persons’ acting is perceived as fair or reckless for the interviewees’ is dependent on the
perceived intention of the others, the attributed skills of others and (infra)structural shortcomings.
The presented findings show that the heterogeneity of cyclists can be explained through the concept ‘identity construc-
tion’, which is a reference framework that links the context (power relations), the causal conditions (switching perspectives)
and the influencing conditions (change) and finally results in interaction strategies. The concept ‘construction of identity’ is
not designed for building a typology on cyclists, but to provide an overarching concept, which defines the complexity in
which actions are created.
4. Conclusion
This study presents a model sketch which puts the concept ’constructing of a cyclist identity’ in the focus for explaining
interaction strategies of cyclists. The main argument is that identity serves as a reference framework which relates 3 relevant
conditions for interacting in traffic as a cyclist, these are (1) the existing power relations in traffic, (2) the switching of per-
spectives, as the interviewees use various modes of transport in their daily lives and thus switch between being a cyclist, a
pedestrian and a car driver and (3) the process of change, which refers to traffic policy, structural measures and image of
cycling. The presented concepts can be used as analytical tools for a differentiated research of cycling traffic, e.g. ‘switching
of perspectives’ can provide valuable insight for the research on multimodal transport behaviour. It can be considered as onePlease cite this article in press as: Füssl, E., & Haupt, J. Understanding cyclist identity and related interaction strategies. A novel approach to
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beyond the conventional and rigid categories ‘cyclist’, ‘pedestrian’ or ‘car driver’. The presented concept of ‘identity construc-
tion’ shall serve as an impulse for further research about interaction behaviour in traffic and the integration of road users’
everyday realities. The findings are considered as a starting point for further elaboration of concepts and as a source of
new concepts for analysing cycling issues. The concept of switching perspectives could be further developed in order to train
novice car drivers in the course of their driving lessons and raise their awareness for the needs of cyclists and pedestrians.
Further, the concept of identity can be elaborated for persons who are using multiple modes of transport in order to be able
theorize the actors in a traffic system, which strives for increasing multimodal and sustainable mode of transport choice
behaviour.
4.1. Limitations of the study
The findings of the study serve to enhance the understanding of the interrelations of identity and interaction. They were
not intended to highlight population representativeness. Further research has to be done to quantify the findings and the
identified interrelations. Although the sample was very heterogeneous, only cyclists in Vienna, who were at least 17 years
old have been considered. Thus the presented findings are only valid for the urban area and do not consider cycling children
and young teenagers. Also captive cyclists are not represented in this study, as the infrastructural conditions in Vienna pro-
vide also other alternatives to the car use than the bicycle. This might be different in rural areas, where there are different
conditions for managing the daily life and different infrastructural conditions.
4.2. Contribution to traffic safety and recommendations
Our findings serve to broaden the reflection on the debates about cycle safety and consider the differentiated demands of
cyclists. Within academic literature, safety is ranked as the main barrier for taking up cycling (see Section 1.2). The main
barrier for the 4 interviewees, who predominately used to drive by car before they started to cycle, was the missing trigger
to rethink their mode of transport choice, because the car use was convenient. ‘‘The need to have a car stopped with short-term
parking areas, permanent parking permit and the search for parking space” (IV14). This push factor proved to be successful for
our sample and triggered the decision to start cycling. An important pull factor, which we also learned from the interviewees
would be to give cyclists the legal permission to cycle next to each other. This adaptation of traffic regulation would be an
important step allowing cycling traffic more road space and a crucial support for persons who want to cycle with younger
children. A further incentive would be to permit different levels of cycling speed which could be integrated in existing infras-
tructure and enhance the cycling comfort for persons who want to ride faster. Given the fact that not only the numbers of
cyclists in Vienna, but also the numbers of E-bike users are increasing, a related legal aspect that should be adapted is the
obligation for cyclists to use the cycle path. These recommendations on the legal level should go along with infrastructural
measures, such as gap closure of cycle paths on the high frequented routes, e.g. in University areas and in sensitive areas like
school or kindergarten areas.
The interviewees themselves also have proposed some suggestions for achieving a pro-cycling traffic-culture, which are
presented in the following. The findings suggest that the cyclists have to struggle especially with the infrastructure and the
legislation. Traffic rules are guiding the individuals’ behaviour with good cause, but nevertheless non consideration of rules
should not only be judged from the legal point of view, but also from the users’ point of view. Finally, the regulations were
created for car users and now have to be applied by all road users, that is perceived as discriminatory by some of the inter-
viewees. To conclude this section on recommendations, the interviewees proposed the following measures for enhancing the
comfort and consequently safety of cycling:
 Accessibility of cycling: it should be a clear target for cycling policy to enable children and elderly to cycle, it should not
only be about increasing the number of cyclists.
 Design of cycle lanes: they are considered as useless, if they are too narrow, because of dooring.
 Decrease of car speed through speed bumps.
 Reduction of parking spaces on public road space, abolition of angle parking.
 More pedestrian zones or shared spaces to prevent ‘dying’ of urbanity.
 Decrease number of cars through introduction of congestion charge.
 Adaption of road traffic regulations, e.g. simplify right of way regulations for cyclist, abolish obligatory use of cycle path.
 Further technical improvement of bicycles: gear change on mountain bikes was stated as a turning point in user-
friendliness, especially lighting is considered as an area for improvement.
 Promoting ‘normality’ of cycling; it is considered a crucial point for increasing cycling, that it is perceived as a natural
practice and not a statement of being an extraordinary person.
4.3. Future research
Future research can make use of the findings and further enhance the development of the presented concepts. The pro-
cyclist perspective of the findings can also be used for elaboration of awareness measures and promotion strategies. Further-Please cite this article in press as: Füssl, E., & Haupt, J. Understanding cyclist identity and related interaction strategies. A novel approach to
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sensor based data.
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Appendix A. Description of samplePl
trInterviewee nease cite this article in press
affic research. TransportationGenderas: Füssl, E., & Haupt
Research Part F (20Age, J. Understanding c
16), http://dx.doi.oFeatures1 Male 20–39 10 years cycling experience, car user
2 Male 65+ Member of local cycling group, regular car driver
3 Male 40–64 36 years cycling experience, rarely uses car
4 Male 40–64 No drivers licence, cyclist since childhood, cyclist traveller
5 Male 40–64 Cyclist since childhood, seldom car use
6 Female 65+ Cyclist since childhood, car user
7 Female 40–64 More often uses car than cycle
8 Male 20–39 Car driver, rarely cycle use
9 Female 20–39 5 years cycling experience, regular car use
10 Female 20–39 Rarely uses bike, public transport and car
11 Female 17 Cycles since childhood, now drivers licence
12 Male 20–39 Cyclist since childhood, seldom car use
13 Male 65+ Cyclist since childhood, car user
14 Female 65+ Cyclist since 11 years, local lobby group, car user
15 Female 40–64 8 years cycling experience, no drivers licenceAppendix B. Description of sampling strategy
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1 car driverAppendix C. Collection of exemplary questions of in-depth interviews
 How would you describe the situation for cyclists?
 What is your definition of ‘cycling-culture’?
 What is your motivation for cycling?yclist identity and related interaction strategies. A novel approach to
rg/10.1016/j.trf.2016.08.003
12 E. Füssl, J. Haupt / Transportation Research Part F xxx (2016) xxx–xxx What is your definition of ‘safety’?
 What makes you feel safer?
 What is your definition of ‘attentive’?
 Why is cycling a statement for you? Can you explain?
 Could you please explain what you mean with ‘aesthetic’?
 What is a conflict for you?
 What stresses you?
 What do you experience as inconvenient?
 Why do you know that this behaviour is dangerous?
 Why do you (not) wear a helmet?
 Why don’t you use a bicycle?
 What about giving feedback? Can you explain?
 Who are the cyclists in Vienna?
 Do you think that all road users have the same responsibility?
 What about other teenagers? What is their opinion on cycling?
 How would you describe yourself as cyclist?
 What makes you angry in traffic?
 What about keeping traffic rules?
 Why do you think conflicts occur?
 What makes you afraid in traffic?
 Why do you think there is a relation between cycling and politics?
 How do you overcome negative emotions?
 What kind of statement do you want to give with cycling?
 Why are things changing for cycling?
 What is different for cyclists now, compared to the 80’s?
 What is your vision for cycling in Vienna in the next 15 years?
 What would you like to change in traffic?
 How do you feel about being a cyclist, a car driver and a pedestrian?
 How does it influence your riding style that you are also a car user?
 Why do you have conflicts?
 What is ‘anticipatory behaviour’ for you?
 Why do you (not) use additional reflectors?References
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